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(57) [SiK] 

feO. •eoy-hStelC.kOffiilffllStl-SPSMOS 
CCI'««iSnTV>«. Sfc. HW'f>ffl*«NS!MOSh 

>h5 7-»l»Sn;tNi!M0S h7>J?X5'N3*»» 

0. c:(Dffl:^*Pl!MOS h7>vX^'P3,P4tCj;0VCC 

U PSMOS h7>i^X:5'P4HU'f>J;0«SigStll 
*U i''r:t-H»iHanfcPSMOS h5>J?X3'P5 
~P8!£iiM51ISJii^tfcft^flHlBS2TSlt. COfifflfJCSS 
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1 

mim 1 J s 1 ©MO s h 7 >i>7.i'i)W%u\z^ 

9 icft«g;SFn% ^ tx J: 0 S«!i«tft^dn'5)tS8taiffi 

>v?x3'©K^-i' ><ii'bL<ttv-:^1il®M0S h7> 
i^X ^'SiSSKtC h 'J 5 ^^ffl t i-X*i9;tt 5 H i: S; 

[««a4] Ml, M2. m3WMlli«l!M0S h7 

>yx5'CDy-x^miffleifitcgs«L, ffii. «2. 

g5 3 05y-h<k»2©»l8p«S!MOS h>9>-:^X3'0 

p w >{c^''r:t- Kffij^snfcn 1 <r>%2%'m 

MOS h7>i?Xi'ftlSfS:ffi2«)«}iiffl|igiClB:;5|BjlC 
»«U |«rE»lO»25»ttSM0Sh9>5?X^©y 
-hi:m2«)m2*«SMOS h^^J^X^'Oy- 
fiSlSl/. MI2m2®M2»eS!MOS h7>>?X^'OV 
-XSafii£:frtTm2©eji»C»)Kb. HU-f^Sil 
|BSB2©»l««fflMOS h9>-yX4'®HW'f 

'f>*^''f^-Hj««3n&«3©m2»saMos h 

7>yx^Ol«W>-y-Mc««iL. l9Efg3®S 

2««SM0S h7>j^x^'y-x£M2©miSic^^ 
t, 3 6)lCWiEM3©S2iSSaMOS h7>v?X:J'y 
-hJC. V-XS«2®«JICaai.?tM4©M2«« 
i!M0Sh9>';?X^©y-h*»ttt. lWfilB4©S 
2^SI3!!MOS h7>v^X5'HW>€rffi:^frsS« 
SSiSC. 5'-f:t-H«!tt$n/bMOSh5>>'X^'©ii 

m^-r%M«94 gB«©S9«EEI«£lslKS. 

[^*]^6] Ml, M2©Sl»SSMOS h7>i^;^ 

^'$^-n^'nie»©M?ij«ii^ttMos h^vj^x^^ic 

H U-f K J4y-Xfl!l©M0 S h 9 >'5?Xi'««f 



(2) 4$ffl76-16 1 580 

S»lc h 'J 5 >i^fflt a-XSi9;f-t-5c:i:S1$at Lfc 
iS««4 g3«®Sip«ffi%±|ElK. 
[IR^«7] fil|iilSj;lfl&«i^m2©%2i»«S!MOS 

h 7 >i?x^' v-xt©ra©EiBS:Sfi*<fcr;ffi©m^ 

ES*» e, S 2 ©«^«(4-ev-;V HSL.fcC:tS:!($«^: 
tm-m. 4 gB%©StpiSEE$S£(iIK. 
[il««8] Ml, M2©Ml»«SMOSh7>>?X 
^'*Btift^tfctt»®SSl««JSMOS h^>i?X^'t 

ta-xgi5$»iK-rsEiSSSffi*±r;ia©ffl^E«*^ 

[bN«^9] S9mJEEtijA£tl%S£«<ti;ffi©m^£ 

OJ M2©«iStM2©Ml3l«i;MOS h 
^^yx^- h'W-< >raicM5®SS2««S!MOS h7> 

•:^x^i£iB;tt. »i ©»2J)i«SMos h^vi^xi'y 
-hm(feS«»t'5IslK©ai:^i:±0, WI3M5©M2 

a? ^r'S>R^«4iB«©S2pmE^£iii»i. 

tB^JillJ 3|l©IBl«f|SMOSh9>v>X^H 

P'f>tM2©MlSI«i?M0S h7>>>X^Hl'^> 
i:©MICM6©®2j»«l!MOS Vv>'J7.9^WM. 

2:-r 4 Ei2©S9«E»^ls]K. 
[^^©Pffli^KOQ] 
[000 1] 

[S)!i±©f<JA«^iF} ^mmkwmiKLm'^ 

^ [0002] 

[t5£«©ftffi] ^WfMftfflilfS-CB. ^ty-f:)- 

iess*ic§itu-r©icaL.fc«E*tffiTbT#Tt> 
;initMUT«efflgfiT©«is«E*»T*»oT*5 

•r. J:©&»|'9»Bff|5IBfH-J:0if •yyrta5T?©f|]EES: 
BT$#TVi-5o ;i©<fc^fj:^EIlII?S-?ttS'Pmff^4 

[0 0 0 3] {£«©S«ttiE9e£l§{M€Bll 0 ic^t 

40 (W^Ba63-244217^^^«) , 01 OlC^TJc-^lC, M 
l?lJICSiBVCC*>ey-<^-HSJ«i!SnfcPi!MOS h 
7>'>>;;^^'P100.P200Sii[5!IfcKft, Pi!MOSh9> 
=J7.9\mh^vy KGNDWm NS! M O S h 7 > >?X 
rJ^NlOOSiS^tCffi^S-r*. M25IJICttGND)0^^^'-1':t- K 
jSHSSnifcNSMOS h5>>>X3'N300.N200$^^JIt 
NfflMOS b7>i;x>S'H200i:YCC©IWtCPfflM 
OS h9>vX^P300*itMlCft$rr-5. N^MOSN 
7>v'X^'N100©y- htNSMOS h7>i^X^'N200 

so ^Bym'tft^. pSMos h9>5?x*'P3oo©y- 
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(3) 



^BB¥6-1 6 1580 



Sa-rs. tUh*^. Sl5iiroffl^j*V-H100€:^>U 

NifMOS S7>xX5'N100©y- hWA^'jt&O. S 

^'©y- hgSI^CtL. P«MOS h7>v'X:5'®l/* 

VREF* =2«YTN*(1+2*(Wp»Wd/H2)0-5 



OOOy-hSaWp, N100©y- mSWn. fflWMOSh? 
ISiSTiilf^S-&«>t. Slp«Effl*VHEF' ti. (Si) 
[0004] 

)+2«(Wp*k'p/W/k'n)0^«VTP 



[0 0 0 5] S¥«Etb;»jVREF' (»1) T^L&J: 

maiSff (VCC) >85t»ip«BEdl* CVREP') -VTH+ 
2 *VTP 

[0006] 

[S!W«i«¥fttJ:5i:T5»S] PS, N 

HMOS h7>v'X^'©L.S(r»fiSfflK •y-'fXiC.kD 

■efcS. H*^T5>*>Si5fc2 5SK:»T3. 30V 

Tjnooftrtts. isvt, 7 saofflssflsc^tb 

TO. 15V, 4. 5?6fiTtTt>-5. COi'^JaMK 
[00 07] 

[nis;&«sii-r&^i&©^gi:] ±SKe%ft;»-r%;bi& 

jaSfe#tt®^4<'^fitn;iP5!M0S h7> 
^:3««fflEiStPi!M0S h7>v?X3'»Ci;r)«{i£Sn 

[0008] 

;c<fc'5Tmxxe-H©ttT-«>, <Kfi^©xA'fx© 
t^iesdfi©±#^&«)^<&^tt$tt©'>^v)¥i»^ 



[0009] 

[*««»i] s-r> *%?^©sjp«ffi*4iHiK©a 1 ©* 

[0 0 10] *lil!SB*t< 

iS 1 1 PSIMO S h 7 >-:^Xi' fXcfc O^fet:^ n&A?SrlHl 
a? 152 ±0*0, :&??fIslK2ICf6*-r«.S£ESrSlp«ffi: 

i/Tffi*r«. i(r#®w*i-s«85fii©jE©fflffi 

tticfc 0 ±w t UT©iafii&»tt&+i' >-fe;i/ts«ffi 
#tt©ffi*T'>a<r>ai|ififfi«4i5i»*#ifigLrv>5. 

«[11K4J;0J5:^. 

[0 0 11] S-r«*S5ai3©leIK»ft^C:3V>T@lSr 
»liti^«t&Ki|q-r%. E91»*%ii!iC})'«'«S9«E 
5B4l2l?ST$.0. 3*tS2|j(05t«|SStililHlKg5Tfc 
30 NMMOS h7>v':^i'Nl,N2CJ:D*U>h57 
-SfljlffiU C©*U>h59-ai*«!llC«^'-1'*-K 

SEftsnfcPSMos h7>>?x^'Pi*tast*nT* 
0, •t-©y-h«ftc<fco«!iaisn^iP«BMos 

X ^'P20 y 'J U 3 >ffi8tRS:fr U TSSSvcc 
h 7 ^v'T.^Ni, n<r>tivy v 5 etc* u> 

cn*%fli!5iE 3 ©tiJAtJS:*. 

40 [0 0 12] «ssiE©ajEEV">?;v!&a:ftr5[5i?S4«« 

«iiSjlS30ffl*S, PSIMOS h7>v'X^'P3,P4lCj; 
0 VCCS«l«»C««Snit* U> h 5 7-©AAP3«IC 
A:^)L. PSMOS h7>-:?Xi'P4h*W'f >«fcO:£SiiS 

[0 0 13] C®(iIKtC*ViT. :^MOS h^^vX^ 
*fflftJ««-CI(l«^3-a-. NSMOSh7>5^X5'Nl.H2. 
NSfeitXPifMOS h'7>i>X^P3,P4©S7-it&^ 
©tl9mfl:®fc8{)lcl : 1 : liJjit^l : ItUfcWr, « 

%iEE!ei©ffiA loli Oft 2} <n^^\z^■K^t\^. 

50 [0 0 14] 
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[K2} 



(4) 

5 6 
10 = R-2.* ( (1/^ -(1//J2)°^) ' 



6-161580 



Mos h9>5?x^'P5~P80iB3fi?ii««iUfct»©r* 20 ffl^vREFtt (»3) -c^Aens. 

[00171 

[0 0 1 61 '^ffi^ofcje)!:. rJ'^^-KSiKUfci^i; laai 

VREF- n * ( lO/fl ) O S + n * VTP 

P : n|8S5iK^«I^W«??ro PSMO S h 7 > X ©fflff «5» 

VTP: PSMO S h^VJ/'X^l COUttkffimffiJfij^tiS 
[0 0 181 (S2) (SS) a:l3Slp«ffita*VIlBF© J« (0 0 191 

VeEF= (VHEFO-n * VTPO) / ( « r <t» * « b tT> ) + n « » vtp<t) * VTPO 



VRBFO : 25JK-e©Sipe£»^« 

«mTi : iaSTffiT'flD PSMO S h 5 > ©^lJ^§^r.R SrStol" fcK) 

(D 2 5 S <0 iPJ ^ 0^ ft IC jtt 1 6 a S ^ ft 

«) (0 25KO u s v» is«E c t « taKt^ a 

[0 0 2 01 (S4) ®S2aBPS!H0Sh7>>?Xi$' <H-r5i: (S5) . (»6) . (S?) 

«SRtfilaff®iaSI!IS©ffi©)S»fSJ^T»t), 40 S^tO (Re) .t^tJiO, b*Vifil«ff©ia«tt#tt 
^ll©a»n*l*^>S^^/^a<as^:^:ii^t>A»S. fi as?) ©J:5lc?5:S. 

[0 0 2 11 HCr (»4) ©»««:, PfflMOS h9 [0 0 2 21 

>v'X:$'©iflI#«SS©E». PSMOS h7>v'X^'© [jR5l 

utt>tt«ffi®^n-?nic^-r«.taaf©ffi#tt«r-;*:ifi 

l/aR(T)=l + aRO* (T-25) 
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7 8 
[0023] * * [SC6] 

l/aB<T)=l+4. 93*10-3* (T-25) 



[0024] 



a vTP <T) ~ ^"TPO 2. 



^ ^ [87] 

0 * 1 0 "3 * 



(T-25) 



[0 0 2 5] (»4) ~ (»7) SfflliT. SipmfftB 

»l't^?f®paMos h5>>'x3'®a»*ia. 2 

-(f<OS¥«EEVREF0«3. 3 V. PSMOS hy>i>7.S' 
O L # l-»«l*EVTPOtt 0 . 8 V t bfc. 
[0 0 2 6] MUriCjitt- «Sl^tt^ib$ato«t|^i;T» 

2a. 3S<*:liA4C:3n. SfilwJ*1-SVREF®^{b* 
e«'>l/. 3|!;Tttattfflat!ft*oi.«t0T»-3Tt)«i 

4. 0*10-' der'Tli. aSfctl/Tl|/jN<Dn=HC 
[0 0 2 7] ii5«jSit^«ti*H-:^^fnfc#'J>"Ja 

>giil©taSC^-r 5fifiifi«ft* a. . B 0 . 4 3*1 
0-' der'SK'PiO. ai»*to. 5*10"' deg"'© 
fiSttfiFttSmSt. ftffifOPSM0Sh7>>?X3'© 

a»i(f^2aTtti 0 oa#ieTVREF2E(4+o. 2yn 
3aTt±vRBFa:fi-o. isvestfto. com 

2ai: 3atl»5fi»am®tWfiW!4»1t*ff 

Sfcdfc, **iSWI'*t<k5!cia®^''f*-H»8l 

MOSSh5>5?X^'S:2Pm5ll»aLfc"b»t, IS 
[0 0 2 8] a5lc3e^«fi!MOSSJh9>J^X4'CD£ 

«i5ijp5. ?6^mst7ikxmm(nmfB0 p ajM o s h 7 

>>?;^^0?imiSI»it/3L:i3R:|3SO:l:L 0.938:0.15 
6:lv 0.988:0.06:1. 0.995:0.04:1. 0.999:0. 02: UcU 
J5:«^roVREF^{fe«mKftfiFl4^ti-3IC J; D^J&fci'^ 
7«S^-r. 2 5«TO|9:SSip«JE. l/€?^i^^m£E«5fe 
tiRlUTS-S. 2ait5>JfflleL®*m{ft»JtS:*:$<S 

3aft1Srffliaa{4:#tttja:?vsT^Kct!0tt)!ii5. p 

muosbyypT.^om^mLtt. /sl : : ^ *» 

0.995 : 0.04 :1 (C^V)T0d[«>& 1 5 0S®ffiB<C 
*l»TVREF«fi:jJ»2 OmVart©a*Tfiffitt#tt©* 



[0 0 2 9] C(D^'>\Zt^')'yUD>&^^m^X. tU 

[0 0 3 0] *5IJ60!lT?«. MOS V=7y97.m. P3 
9 >5^Xi'F4©y- hSlSaPl©y- M^ftttUTfel^ 

[0 0 3 1] i^m{<Dm'%&^^m&<Dm2<D^m 

iHliS 2 -caPSMO S h 7 >'i'X5'®*-C«*K Snxti 

^-r^-KSSisnfcPiiMos h9>-;?x^'t 

S»7Sfiit©ta-XSI^— tf-^T h 'J s y^ts 
CitCit), PSMOS h7>v'X^'®B3£55®ifi^ 

[0 0 3 21 *fE?g®SiPSEEf!4IM?S®m3®§llifi«sl 

40 :3i5'Nl,N2gS:6S-?-n^nN3?MOS h7>>?X3'lfla~Nl 
d.N2a~N2d»C$3ESnT:feO. Nlb~Nld.N2b~N2d®N 
SMOS h7>'i?X^'-€-n-en®HP"f>ffll»CBta- 
XFla~Flc.F2a~F2c*tg)fa3nTVi.5. CiViilJi^y 
hS7-&#}fSbTViS/-Hlffi!l. /-H2ffi!|®M0 
S h7>>?X:5'1J-fXJt«, t3.-XFla~Flc,F28~F2 

)t«8SiO®PIS;OtTtSJ:5«xbfc'fe®T*5. ^ipx 

«^oij-'fx«wi/. "i^xA-xesa*. iei»7a 
50 "jxA-xxh^icajpmfESiBJigb, KjfetttroTn 
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9 

fitC^UTt a-XFla~Plc.F2a~F2c&ai: h U 5 > 

^jawjix/u x-y-^ x©«H«^ji6Jc-r « ii t ic J: 

(0 0 3 31 *^?g©Sif®JE%4[slK®m4(D^«»J 

S 1 ©SliS«fi|®3£SiSiS3 &««-rsiil85{c«iiiaAi^ 
M(D7.9-h7'jfmbffi^1saiSiXX^^^, MOS h 
7 ^v'X ^Pl, P2. Nl, N2<C<t Ofll^SnSHKtt, 
HUH. /-H2il#>!f5fe©I0*<SSEn*Si:/S:S«-&t 

mjeTrtty-H ifincjfttistijas, psmos h7> 

>?X^'Plt*U>h57-««!SnfcP5!M0S h5> 
v'X^'PQi. ^'■f:t-H««J3nfcNSM0S 

^*<j!gnT Vi^t lr>«-&tCtt P 4?M O S h 5 > ^-PIO 

issnrt^-sNSiMos h9>-:^x^'Ni.N2(Dy-h« 

fir&i^S-ar. Nlh5>i^X3'*ON!KJBK:T«. 
Ci:ICj;i3 7-Hl©ti)BE!0JfiTb, PSiMOS h5> 
i;X:5'Pl*<0Nt'St«CPSM0S h7>-:^X^'P2, 
P9)if»ON«S8i:&5. PSMOS h7>>?X^P2*<ON 

ic>ft5 cticio. /-h*2 izmmtfimnnitij: o \zu 

<5. -::!?Pa!MOS h7>>^;^5'P9;i)SONic:;S:^>wi:lC 
<J;>). PSMOS h7>-;^X^'P10*^bT>'-H2lC 

»if?r*J:-5»x4^.. «iSfiL^«ffflX^'- 
[0 0 3 4] *fE?a©S¥mE«±lHlffi®^5©^!fiesi 

s 1 <o%%moi'&fmm^mm^mmzfmiSLm 

ffl©X^'-h 7-;/ 7^0885' *tiB3B$nTVi5. SJES 
Aita. a«l'©«SSlO*»iSttlTfe&1', m8iJ-tfD©t# 

ictt. /-Hi©e&ttvcc-vTPa±, y-H2©ffiir 
JiYTNeiTTJbO. Hl*«JBEVREPttov-eabs. ;:©«: 
ft, pSMos h7>-:?;^^'Pii(soN<^S8i:;40. y 

© c 1 1 y - H 1 6 / - H 2 icmss&te 1/ iitj - 1 1 

J:Oy-Hl©«E*»fiTU PSMOS h9>i^Xi' 
P1««0NU SSCPSIMOS h9>vX3'P2j»»ONtt 



(6) #ffi76-16 1580 

10 

JBtft^.. C©J:ttC<fci3SfgfiS!S3©7-<-KA'<>i' 

;i'-:/©«jSio©g»iS:AHt s i: a. «S5io*< 
8Sn% t / - H 1 ©«fiafiT u-*iii*«Emptt± 

^■r^, c:©?S:ftfl;!S«BE-^x/HX-y-'fXtt>J;**^ 
PSMOS h7>-;?Xi'P12liOFF«iS'bL<ttOF 
FttS8lCificJ<. PSMOS h7>>';^m2®1}-'fX 
S«5*fcB;£««ffi©/- H 1 tmiBM©«JE**S 
<5l5:itlCiO. ffiffl«E«ffiT?®P«MOS h7> 
>^x^'Pi2&^M,TjfEn?.®ii5*«»i0lcJt'^;^;(i< b 

c:tA^pm-t?*5. ife©^MWi:N®it. r©i5;^. 

0, iij-fissfiii5Ti)m-rs<iait©«t»s«pa)EE^4 

[0 0 3 5] *»W©S¥«EE%±lsIK©M6©j|JS«»l 

6-?-n-6n t a-xpia~Fic'sf?< s»ir->-;i' HSl 

a. SlbSitl/. mim'm^mmS,mz'y-)\' HSR«: 

NSMO S h 7 >-;?X5'N2b~N2c® F V-1 >1S^ S-etl-f 
n t jL-XF2a~F2c'\fT< ffiJItC '>--iH<S2a, S2bSJ5 
I/. S¥SttVllEFE«fflK'>-;i/HSVREF*Jgl/. GN 

D«fi»c->-;PHUTt>5. j:nHj*:©A5;a:astJ: 

[0 0 3 6] y'f±5!yi'RAM^-p|iX:5'>mi|)SS 
&«JA-5!g5.SA^e., S«P«ffis«*l§K©J:5*«^i!ift^ 
l/TV^*!e.a©*SliIB»C*L>Ttt?8»S8RSffi*iRt> 
T4J0. Sy-F©ff^-f>t!-^>X?5t|fS(Ci§<ft 
30 C©&*. :i^¥^m,V-^7^V1f^ 

fi^\^miiM>wmLnmimt. mmm. eii©t 

©B. ±©St©l?jK««fc±5*y:/U>^^fciO, 

aUTU*^*. c:©&«»i:*SUIW©i:5fc, %mm. 

:3 C i: ic* Z.<DZ.t\tmz=/-)V H«fi:;0> 6» ®»* 
S:§»^T<-r-5. •oSO-jRMCfiSS/'rX. GN 

40 D/-fxoi^Bsstt^r<-rs. *^?s®i5i?s-ci4± 
T® / - F«tt*miKajEic± ef , miiiffio*^ e-3e« 

GNDffl!l*»&-««fi*»Mn*»-C»S. *SI]66«I 
•Ptt, etSy-F«(4*»«8H»W^6-^;l\ GNDfflllA^ 
e-SAMCioT, ^-Srmigmfi F. GND«& 

•fX. GNDy-i'XICJ:SaJp«Effl^jVREF®af!n&il 

<-rJ:5CLTVi-5. c:®;ittcJ:0, «igy-i'X-?'fi 

£0 [0037] 
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11 



12 



[06] *^^0!}Slpt|£EfS£@K<om2a>^«q&^ 



8] ■^?m<'>w^^%^mio^^(r>wim^m 



[SI 0] 4:fg^OSlpS£EfE£llI%C!>m6®%ig«i!l& 

[Bl 1] ^(Ofi9«bi9S±lBli&%7i^-rB 
[@l 2] ^^(0S9«£»£iaiSoSl|l«ECDSSltt 



[01] 




(8) 



»BB¥6-16 1 5 80 



[@2] 




3.d )i iO~^ 



0 to to so 40 so 60 70 80 90 fOO I/O 120 130 140 150 




Z,0 * 10'^ 
— 3.0 X tO'^ 
4- 0 X (0^ 



10 10 30 40 SO iO 70 eO 90 (00 (10 m fSO (40 l$0 



[H4] 




\0 20 30 AO ^ W 70 BO 90 100 m m JSO (40 (SO 



2.0 X (0^ 
4.^ X /i)"'^ 
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(U) 



#18^6-1 6 1580 




